These guidelines have been prepared on the basis of the best available evidence on all issues deserving recommendations; their role must be educational and not prescriptive or coercive for the management of individual subjects who may differ widely in their personal, medical and cultural characteristics.
The members of the Task Force have participated independently in the preparation of these guidelines, drawing on their academic and clinical experience and by objective examination and interpretation of all available literature. A disclosure of their potential conflict of interest is reported on the websites of the ESH and the ESC.
Definition and classification of hypertension
Blood pressure has a unimodal distribution in the population as well as a continuous relationship with CV risk.
For practical reasons the term ''hypertension'' is used in daily practice and patients are categorized as shown in Table 1 . However the real threshold for defining ''hypertension'' must be considered as flexible, being high or low based on the total CV risk of each individual.
Total cardiovascular (CV) risk
All patients should be classified not only in relation to the grades of hypertension but also in terms of the total CV risk resulting from the coexistence of different risk factors, organ damage and disease. Decisions on treatment strategies (initiation of drug treatment, BP threshold and target for treatment, use of combination treatment, need of a statin and other non-antihypertensive drugs) all importantly depend on the initial level of risk. There are several methods by which total CV risk can be assessed, all with advantages and limitations. Categorization of total risk as low, moderate, high, and very high added risk has the merit of simplicity and can therefore be recommended. The term 'added risk' refers to the risk additional to the average one. Total risk is usually expressed as the absolute risk of having a CV event within 10 years. Because of its heavy dependence on age, in young patients absolute total CV risk can be low even in the presence of high BP with additional risk factors. If insufficiently treated, however, this condition may lead to a partly irreversible high risk condition years later. In younger subjects treatment decisions should better be guided by Isolated systolic hypertension should be graded (1,2,3) according to systolic blood pressure values in the ranges indicated, provided that diastolic values are < 90 mmHg.
Fig. 1
Blood pressure (mmHg) 4. Clinical variables that should be used to stratify total CV risk Table 2 Factors influencing prognosis M = men; W = women; CV = cardiovascular disease; IMT = intima-media thickness; BP = blood pressure; TG = triglycerides; C = cholesterol;^= Risk maximal for concentric (wall thickness/radius ratio ! 0.42) LVH (left ventricular hypertrophy);^^= MDRD formula;^^= Cockroft Gault formula.
Diagnostic evaluation

Aims
Establishing BP values 
Blood pressure (BP) measurement
When measuring BP, care should be taken to:
Allow the patients to sit quietly for several minutes; Take at least two measurements spaced by 1-2 minutes; Use a standard bladder (12-13 cm long and 35 cm wide) but have a larger bladder available for fat arms and a smaller one for thin arms and children; Have the cuff at the level of the heart, whatever the position of the patient; Deflate the cuff at a speed of 2 mmHg/s; Use phase I and V (disappearance) Korotkoff sounds to identify SBP and DBP, respectively; Measure BP in both arms at first visit to detect possible differences due to peripheral vascular disease. In this instance, take the higher value as the reference one; Measure BP 1 and 5 min after assumption of the standing position in elderly subjects, diabetic patients, and when postural hypotension may be frequent or suspected; Measure heart rate by pulse palpation (at least 30 sec).
Ambulatory and home BP measurements
7.1 Ambulatory BP Although office BP should be used as the reference, ambulatory BP may improve prediction of CV risk in untreated and treated patients. 24-h ambulatory BP monitoring should be considered, in particular, when -considerable variability of office BP is found -high office BP is measured in subjects otherwise at low total CV risk -there is a marked discrepancy between BP values measured in the office and at home -resistance to drug treatment is suspected -hypotensive episodes are suspected, particularly in elderly and diabetic patients -sleep apnoea is suspected -office BP is elevated in pregnant women and preeclampsia is suspected 7.2 Home BP Self-measurement of BP at home is of clinical value. Home BP measurements should be encouraged in order to: -provide more information on the BP lowering effect of treatment at trough, and thus on therapeutic coverage throughout the dose-to-dose time interval -improve patient's adherence to treatment regimens -understand technical reliability/environmental conditions of ambulatory BP data Self-measurement of BP at home should be discouraged whenever: -it causes anxiety to the patient -it induces self-modification of the treatment regimen Normal values for home BP are lower than for office BP, i.e. < 130-135 mmHg systolic and < 85 mmHg diastolic. 
Particular conditions
Kidney
Diagnosis of hypertension-related renal damage is based on a reduced renal function or an elevated urinary excretion of albumin. Estimation from serum creatinine of glomerular filtration rate (MDRD formula, requiring age, gender, race) or creatinine clearance (Cockroft-Gault formula, requiring also body weight) should be routine procedure. Urinary protein should be sought in all hypertensives by dipstick. In dipstick negative patients low grade albuminuria (microalbumniuria) should be determined in spot urine and related to urinary creatinine excretion.
Fundoscopy
Examination of eye grounds is recommended in severe hypertensives only. Mild retinal changes are largely non-specific except in young patients. Haemorrhages, exudates and papilloedema, only present in severe hypertension, are associated with increased CV risk.
10.5 Brain Silent brain infarcts, lacunar infarctions, microbleeds and white matter lesions are not infrequent among hypertensives, and can be detected by MRI or CT. Availability and costs do not allow indiscriminate use of these techniques. In elderly hypertensives, cognitive tests may help to detect initial brain deterioration.
The Table 3 summarizes availability, prognostic value and cost of procedures to detect subclinical organ damage.
Evidence on the benefit of antihypertensive treatment
Placebo controlled trials have provided uncontroversial evidence that BP lowering reduces fatal and non-fatal cardiovascular events. Beneficial effects have been found when treatment is initiated with a thiazide diuretic, a ß-blocker, a calcium antagonist, an ACEinhibitor or an angiotensin receptor blocker. Trials comparing different antihypertensive drugs have not been able to conclusively demonstrate that for the same reduction in BP different antihypertensive drugs (or drug combinations) reduce to different degree CV events. These trials (and their metaanalysis and meta-regressions) underline the crucial role of BP lowering in reducing all kinds of CV events, i.e. stroke, myocardial infarction and heart failure, independently of the agents used. BP-independent effects related to use of specific drugs have been reported for cause-specific events, e.g. stroke, heart failure and coronary events, but these effects are smaller than the dominant effect of BP lowering BP-independent effects attributable to specific drugs have been more consistently shown for events that occur earlier in the continuum of CV disease, e.g. protection against subclinical organ damage and prevention of high risk conditions such as diabetes, renal failure and atrial fibrillation.
Initiation of BP lowering therapy
Initiation of BP lowering therapy should be decided on two criteria: 1. The level of SBP and DBP 2. The level of total CV risk This is detailed in the Figure 2 which considers treatment based on lifestyle changes and antihypertensive drugs with, in addition, recommendations on the time delay to be used for assessing the BP lowering effects.
The following points should be emphasized:
Drug treatment should be initiated promptly in grade 3 hypertension as well as in grade 1 and 2 when total CV risk is high or very high. In grade 1 or 2 hypertensives with moderate total CV risk drug treatment may be delayed for several weeks and in grade 1 hypertensives without any other risk factor for several months. However, even in these patients lack of BP control after a suitable period should lead to initiation of drug treatment. When initial BP is in the high normal range the decision on drug intervention heavily depends on the level of risk. In the case of diabetes, history of cerebrovascular, coronary or peripheral artery disease, the recommendation to start BP lowering drugs is justified by the results of controlled trials. Subjects with BP in the high normal range in whom total CV risk is high because of a subclinical organ damage should be advised to implement intense lifestyle measures. In these subjects BP should be closely monitored and drug treatment considered in the presence of a worsening of the clinical condition.
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Goals of treatment
In hypertensive patients, the primary goal of treatment is to achieve maximum reduction in the long-term total risk of CV disease.
This requires treatment of the raised BP per se as well as of all associated reversible risk factors. BP should be reduced to at least below 140/90 mmHg (systolic/diastolic), and to lower values, if tolerated, in all hypertensive patients. Target BP should be at least < 130/80 mmHg in patients with diabetes and in high or very high risk patients, such as those with associated clinical conditions (stroke, myocardial infarction, renal dysfunction, proteinuria). Despite use of combination treatment, reducing systolic BP to < 140 mmHg may be difficult and more so if the target is a reduction to < 130 mmHg. Additional difficulties should be expected in the elderly, in patients with diabetes, and in general, in patients with CV damage. In order to more easily achieve goal BP, antihypertensive treatment should be initiated before significant CV damage develops. 
Lifestyle changes
Lifestyle measures should be instituted, whenever appropriate, in all patients, including those who require drug treatment. The purpose is to lower BP, to control other risk factors and to reduce the number or the doses of antihypertensive drugs. Lifestyle measures are also advisable in subjects with high normal BP and additional risk factors to reduce the risk of developing hypertension. The lifestyle measures that are widely recognized to lower BP and/or CV risk, and that should be considered are: -smoking cessation -weight reduction (and weight stabilization) -reduction of excessive alcohol intake -physical exercise -reduction of salt intake -increase in fruit and vegetable intake and decrease in saturated and total -fat intake Lifestyle recommendations should not be given as lip service but instituted with adequate behavioural and expert support, and reinforced periodically. Because long-term compliance with lifestyle measures is low and the BP response highly variable, patients under non-pharmacological treatment should be followed-up closely to start drug treatment when needed and in a timely fashion.
Choice of antihypertensive drugs
The main benefits of antihypertensive therapy are due to lowering of BP per se Five major classes of antihypertensive agentsthiazide diuretics, calcium antagonists, ACE-inhibitors, angiotensin receptor blockers and ß-blockersare suitable for the initiation and maintenance of antihypertensive treatment, alone or in combination. ß-blockers, especially in combination with a thiazide diuretic, should not be used in patients with the metabolic syndrome or at high risk of incident diabetes. In many patients more than one drug is needed, so emphasis on identification of the first class of drugs to be used is often futile. Nevertheless, there are conditions for which there is evidence in favour of some drugs versus others either as initial treatment or as part of a combination. The choice of a specific drug or a drug combination, and the avoidance of others should take into account the following: 1. The previous favourable or unfavourable experience of the individual patient with a given class of compounds. 2. The effect of drugs on CV risk factors in relation to the CV risk profile of the individual patient. 3. The presence of subclinical organ damage, clinical CV disease, renal disease or diabetes, which may be more favourably treated by some drugs than others.
4. The presence of other disorders that may limit the use of particular classes of antihypertensive drugs. 5. The possibilities of interactions with drugs used for other conditions. 6. The cost of drugs, either to the individual patient or to the health provider. However, cost considerations should never predominate over efficacy, tolerability, and protection of the individual patient. Continuing attention should be given to side-effects of drugs, because they are the most important cause of non-compliance. Drugs are not equal in terms of adverse effects, particularly in individual patients. The BP lowering effect should last 24 hours. This can be checked by office or home BP measurements at trough or by ambulatory BP monitoring. Drugs which exert their antihypertensive effect over 24 hours with a once-a-day administration should be preferred because a simple treatment schedule favours compliance. 
Conditions favouring the use of some antihypertensive drugs versus other
Monotherapy versus combination therapy
Regardless of the drug employed, monotherapy allows to achieve BP target in only a limited number of hypertensive patients. Use of more than one agent is necessary to achieve target BP in the majority of patients. A vast array of effective and well tolerated combinations is available. Initial treatment can make use of monotherapy or combination of two drugs at low doses with a subsequent increase in drug doses or number, if needed. Monotherapy could be the initial treatment for mild BP elevation with low or moderate total CV risk. A combination of two drugs at low doses should be preferred as the first step in treatment when the initial BP is in the grade 2 or 3 or total CV risk is high or very high with mild BP elevation. Fixed combinations of two drugs can simplify the treatment schedule and favour compliance. In several patients BP control is not achieved by two drugs, and a combination of three of more drugs is required.
In uncomplicated hypertensives and in the elderly, antihypertensive therapy should normally be initiated gradually. In higher risk hypertensives, goal BP should be achieved more promptly, which favours initial combination therapy and quicker adjustment of doses. 
Possible combinations between some classes of antihypertensive drugs
Antihypertensive treatment in special groups
Antihypertensive treatment may differ from the one recommended in the general hypertensive population, in special groups of patients or in specific clinical conditions. The specific requirements under these circumstances are detailed below.
Elderly patients
Drug treatment can be initiated with thiazide diuretics, calcium antagonists, angiotensin receptor antagonists, ACE-inhibitors, and ß-blockers, in line with general guidelines. Trials specifically addressing treatment of isolated systolic hypertension have shown the benefit of thiazides and calcium antagonists but subanalysis of other trials also show efficacy of angiotensin receptor blockers. Initial doses and subsequent dose titration should be more gradual because of a greater chance of undesirable effects, especially in very old and frail subjects. BP goal is the same as in younger patients, i.e. < 140/ 90 mmHg or below, if tolerated. Many elderly patients need two or more drugs to control blood pressure and reductions to < 140 mmHg systolic may be difficult to obtain. Drug treatment should be tailored to the risk factors, target organ damage and associated cardiovascular and non-cardiovascular conditions that are frequent in the elderly. Because of the increased risk of postural hypotension, BP should always be measured also in the erect posture. In subjects aged 80 years and over, evidence for benefits of antihypertensive treatment is as yet inconclusive. However, there is no reason for interrupting a successful and well tolerated therapy when a patient reaches 80 years of age.
Diabetic patients
Where applicable, intense non-pharmacological measures should be encouraged in all patients with diabetes, with particular attention to weight loss and reduction of salt intake in type 2 diabetes. Goal BP should be < 130/80 mmHg and antihypertensive drug treatment may be started already when BP is in the high normal range.
To lower BP, all effective and well tolerated drugs can be used. A combination of two or more drugs is frequently needed. Available evidence indicates that lowering BP also exerts a protective effect on appearance and progression of renal damage. Some additional protection can be obtained by the use of a blocker of the reninangiotensin system (either an angiotensin receptor antagonist or an ACE-inhibitor).
A blocker of the renin-angiotensin system should be a regular component of combination treatment and the one preferred when monotherapy is sufficient.
Microalbuminuria should prompt the use of antihypertensive drug treatment also when initial BP is in the high normal range. Blockers of the renin-angiotensin system have a pronounced antiproteinuric effect and their use should be preferred. Treatment strategies should consider an intervention against all CV risk factors, including a statin. Because of the greater chance of postural hypotension, BP should also be measured in the erect posture.
Patients with renal dysfunction
Renal dysfunction and failure are associated with a very high risk of CV events. Protection against progression of renal dysfunction has two main requirements: a) strict blood pressure control (< 130/80 mmHg and even lower if proteinuria is > 1g/ day); b) lowering proteinuria to values as near to normal as possible. To achieve the BP goal, combination therapy of several antihypertensive agents (including loop diuretics) is usually required.
To reduce proteinuria, an angiotensin receptor antagonist, an ACE-inhibitor or a combination of both are required. There is controversial evidence as to whether blockade of the renin-angiotensin system has a specific beneficial role in preventing or retarding nephrosclerosis in non-diabetic non-proteinuric hypertensives, except perhaps in Afro-American individuals. However, inclusion of one of these agents in the combination therapy required by these patients appears well founded. An integrated therapeutic intervention (antihypertensive, statin and antiplatelet therapy) has to be frequently considered in patients with renal damage because, under these circumstances, CV risk is extremely high.
Patients with cerebrovascular disease
In patients with a history of stroke or transient ischaemic attacks, antihypertensive treatment markedly reduces the incidence of stroke recurrence and also lowers the associated high risk of cardiac events. Antihypertensive treatment is beneficial in hypertensive patients as well as in subjects with BP in the high normal range. BP goal should be < 130/80 mmHg. Because evidence from trials suggests that the benefit largely depends on BP lowering per se, all available drugs and rational combinations can be used. Trial data have been mostly obtained with ACE-inhibitors and angiotensin receptor antagonists, in association with or on the top of diuretic and conventional treatment, but more evidence is needed before their specific cerebrovascular protective properties are established.
There is at present no evidence that BP lowering has a beneficial effect in acute stroke but more research is under way. Until more evidence is obtained antihypertensive treatment should start when poststroke clinical conditions are stable, usually several days after the event. Additional research in this is necessary because cognitive dysfunction is present in about 15% and dementia in 5% of subjects aged ! 65 years. In observational studies, cognitive decline and incidence of dementia have a positive relationship with BP values. There is some evidence that both can be somewhat delayed by antihypertensive treatment.
20.5 Patients with coronary heart disease and heart failure In patients surviving a myocardial infarction, early administration of ß-blockers, ACE-inhibitors or angiotensin receptor blockers reduces the incidence of recurrent myocardial infarction and death. These beneficial effects can be ascribed to the specific protective properties of these drugs but possibly also to the associated small BP reduction. Antihypertensive treatment is also beneficial in hypertensive patients with chronic coronary heart disease. The benefit can be obtained with different drugs and drug combinations (including calcium antagonists) and appears to be related to the degree of BP reduction. A beneficial effect has been demonstrated also when initial BP is < 140/90 mmHg and for achieved BP around 130/80 mmHg or less. A history of hypertension is common while a raised BP is relatively rare in patients with congestive heart failure. In these patients, treatment can make use of thiazide and loop diuretics, as well as of ß-blockers, ACE-inhibitors, angiotensin receptor antagonist and antialdosterone drugs on top of diuretics. Calcium antagonists should be avoided unless needed to control BP or anginal symptoms. Diastolic heart failure is common in patients with a history of hypertension and has an adverse prognosis.
There is at present no evidence on the superiority of specific antihypertensive drugs.
Patients with atrial fibrillation
Hypertension is the most important risk factor for atrial fibrillation. Atrial fibrillation markedly increases the risk of CV morbidity and mortality, particularly of embolic stroke. Increased left ventricular mass and left atrium enlargement are independent determinants of atrial fibrillation, and require intense antihypertensive therapy. Strict blood pressure control is required in patients under anticoagulant treatment to avoid intracerebral and extracerebral bleeding.
Less new onset and recurrent atrial fibrillation has been reported in hypertensive patients treated with angiotensin receptor antagonists.
In permanent atrial fibrillation, ß-blockers and nondihydropyridine calcium antagonists (verapamil, diltiazem) help controlling ventricular rate.
Hypertension in women
Treatment
Response to antihypertensive agents and beneficial effects of BP lowering appear to be similar in women and in men. However, ACE-inhibitors and angiotensin receptor antagonists should be avoided in pregnant and women planning pregnancy because of potential teratogenic effects during pregnancy.
Oral contraceptives
Even oral contraceptives with low oestrogen content are associated with an increased risk of hypertension, stroke and myocardial infarction. The progestogen-only pill is a contraceptive option for women with high BP, but their influence on cardiovascular outcomes has been insufficiently investigated.
Hormone replacement therapy
The only benefit of this therapy is a decreased incidence of bone fractures and colon cancer, accompanied, however, by increased risk of coronary events, stroke, thromboembolism, breast cancer, gallbladder disease and dementia. This therapy is not recommended for cardioprotection in postmenopausal women.
Hypertension in pregnancy
Hypertensive disorders in pregnancy, particularly preeclampsia, may adversely affect neonatal and maternal outcomes. Non-pharmacological management (including close supervision and restriction of activities) should be considered for pregnant women with SBP 140-149 mmHg or DBP 90-95 mmHg. In the presence of gestational hypertension (with or without proteinuria) drug treatment is indicated at BP levels > 140/ 90 mmHg. SBP levels ! 170 or DBP ! 110 mmHg should be considered an emergency requiring hospitalization.
In non-severe hypertension, oral methyldopa, labetalol, calcium antagonists and (less frequently) ß-blockers are drugs of choice.
In pre-eclampsia with pulmonary oedema, nitroglycerine is the drug of choice. Diuretic therapy is inappropriate because plasma volume is reduced. As emergency, intravenous labetalol, oral methyldopa and oral nifedipine are indicated. Intravenous hydralazine is no longer the drug of choice because of an excess of perinatal adverse effects. Intravenous infusion of sodium nitroprusside is useful in hypertensive crises, but prolonged administration should be avoided.
Calcium supplementation, fish oil and low dose aspirin are not recommended. However, low dose aspirin may be used prophylactically in women with a history of early onset pre-eclampsia. 
The metabolic syndrome
Lipid lowering agents
All hypertensive patients with established CV disease or with type 2 diabetes should be considered for statin therapy aiming at serum total and LDL cholesterol levels of, respectively, < 4.5 mmol/L (175 mg/dL) and < 2.5 mmol/L (100 mg/dL), and lower, if possible. Hypertensive patients without overt CV disease but with high CV risk (! 20% risk of events in 10 years) should also be considered for statin treatment even if their baseline total and LDL serum cholesterol levels are not elevated.
Antiplatelet therapy
Antiplatelet therapy, in particular low-dose aspirin, should be prescribed to hypertensive patients with previous CV events, provided that there is no excessive risk of bleeding. Low-dose aspirin should also be considered in hypertensive patients without a history of CV disease if older than 50 years and with a moderate increase in serum creatinine or with a high CV risk. In all these conditions, the benefit-to-risk ratio of this intervention (reduction in myocardial infarction greater than the risk of bleeding) has been proven favourable.
To minimize the risk of haemorrhagic stroke, antiplatelet treatment should be started after achievement of BP control.
Glycaemic control
Effective glycaemic control is of great importance in patients with hypertension and diabetes. In these patients dietary and drug treatment of diabetes should aim at lowering plasma fasting glucose to values 6 mmol/L (108 mg/dL) and at a glycated haemoglobin of < 6.5%.
Patients' follow-up
Effective and timely titration to BP control requires frequent visits in order to timely modify the treatment regimen in relation to BP changes and the appearance of side-effects.
Once the target BP has been reached, the frequency of visits can be considerably reduced. However, excessively wide intervals between visits are not advisable because they interfere with a good doctor-patient relationship, which is crucial for patient's compliance. Patients at low risk or with grade 1 hypertension may be seen every 6 months and regular home BP measurements may further extend this interval. Visits should be more frequent in high or very high risk patients. This is the case also in patients under nonpharmacological treatment alone due to the variable antihypertensive response and the low compliance to this intervention. Follow-up visits should aim at maintaining control of all reversible risk factors as well as at checking the status of organ damage. Because treatment-induced changes in left ventricular mass and carotid artery wall thickness are slow, there is no reason to perform these examinations at less than 1 year intervals. Treatment of hypertension should be continued for life because in correctly diagnosed patients cessation of treatment is usually followed by return to the hypertensive state. Cautious downward titration of the existing treatment may be attempted in low risk patients after long-term BP control, particularly if nonpharmacological treatment can be successfully implemented.
27. How to improve compliance with blood pressure lowering therapy Disclaimer: The ESH Guidelines represent the views of the ESH and were arrived at after careful consideration of the available evidence at the time they were written. Health professionals are encouraged to take them fully into account when exercising their clinical judgment. The guidelines do not, however, override the individual responsibility of health professionals to make appropriate decisions in the circumstances of the individual patients, in consultation with that patient, and where appropriate and necessary the patient's guardian or carer. It is also the health professional's responsibility to verify the rules and regulations applicable to drugs and devices at the time of prescription.
